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(54) FLUORESCENT PROBE FOR ZINC 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound capable of specifically capturing zinc ion, 
forming a complex generating a strong fluorescent light 
by an exciting light in a long wave length range, and 
useful as a highly sensitive zinc probe. 
SOLUTION: The compounds are expressed by formula I 
or il {R1 to R6 are each H, a halogen, cyano or a lower 
alkyi; R7, R8 are each H, a halogen or the like; Rl 1 to 
R16 are each H, a halogen, cyano or a lower alkyI; R17, 
R18 are each H a halogen or the like; R21 to R24 are 
each H or a lower alkyI; Y is a group of formula III [(Z1, 
Z2 are each O, S, N(R51) (R51 is H, lower alkyI or the 
like) or the like; (m), (n), (p) are each 2, 3). a group of the 
formula: N(R31)(R32) [R31. R32 are each the formula: 
(CH2)sN(R41)(R42) or the like] or the like], e.g.; a 
compound of formula IV. The compound of the formula I, 
e.g. in the case of the compound of formula IV, is 
obtained by performing various reactions by using N- 
phenyldiethanolamine and a compound of formula V as 

starting materials. By using the above compound, it is possible to measure zinc ion 
concentration in a living body in a high sensitivity without generating cytotoxicity. 
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(54) s«at3tt:^o-:^ 


(57) [wa^] 

mm] ^mp^mM'pom&^t^i^^r 
h. 

m^^m ^ ( I ) (II) : CR'-R*. R" 

myjkL :R\ R". R", R"tt*^lli^. >'^Dy> 
M^. XttfiSTJU+JWS^r^U : R"~R"«*5RM 
iP-X«(Sar;l/+Jl/S*ml/ : Ytt^ (III) ~ (V) 
[Z\ Z". Z'. RUZ'it-N (R'^) -m^^L. 
R"«*^JS^X«(5iHiT;l'+;US^«rjnL/. m-r« 



(2) 


^$H2 0 0 0-2 39 27 2 
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immi] r&o-m, ( i ) x« (ii) : 

Y 


* Utl) 



o4 b3 


(I) 


R 

( I ) R\ R\ R\ R\ R\ RUR'it^ 
(II) R". R". R". R". R". SCfR^li 



(II) 


L/;R'\ R", R", RUR"it^i\-^i\mLICAm 
M-T-X«lSffir;l'+;US?:jjTb : S ( I ) SCfSC (ii) 
tfJ. YttTSBOSC (III) (V) : 
Ht2] 


'(CH2), 


(CH2)p- 
/ 

I ^ 


(III) 


I 


/ 

'(CHj)„ 
(IV) 


^,2 


(CHz) 


/ 


\ 
(CHj),- 


\ 

(9Hj)n 


/ 
-(CM2)„ 


(V) 


[a*. Z\ Z\ Z\ SC/Z'tt-en-enaSEK-N ★X{3;l^b<tt2fii«±©*itS-Cg]fe3nft:(g8iT;l' 

(R") -, -0-. X«-S-?:jj^-r*5. Z', Z'. +JUS?rmL:m> n> p, q> r «^£-n-en34iZ: 

Z'. RiyfZ*®^i%©ii>*i:<ifclott-N (R") - {C2X«3©Sa«:^r] -CSStiiS^S^-riV X« 

R"«*3RJa^. {B»T;I'+JI/S. ieb<B 30 S (vi) : -N (R") (R") 

2<iKU:©T5 ^S-ca»?nfc(giKT;V+;l'S (SET DS*. R"SiyfR"B*n*naStK:Tia®it (VII) 

XttT';-;i';^ju*::^^i/S-cB»3nri,»rfc,tt,>) . ★ [Its] 

-(CH2),-N(R")(R«) (VII) 


-(CH2),-N{R*^-(CH2)rN(R*^)(R") 


(VIII) 


-(CH2),-N(R**)-(CH2)rN{R*')KCH2)u-N(R*^)(R*^ (IX) 


-(CH2),-N(R*^HCH2)rN(R**)-(CH2)„-N{R^)-(CH2)v-N(R*^(R^) (X) 

[it*. R". R". R". R*\ Rc;R"«-eh-eh -JU::^Jl'i^-;l'S-Cg»i$h-Cl>-Cfe<fct,0 . XtJl^ 
l4iK:*lRJl^-. fiiiaT;i/+;i'S. lSl/<«2iiW± K«2®tLh©*»ST?ggSSn?cfiJSr;i'+JUS«: 


(3) 

3 

(fll*S2] R\ R'. R\ RVR*ifi7kmi^VS> 

IR^r*D. R'RCfR'*J7KiRMTT?*«3. Yifi±i^ 
(IV) (^t|J. Z'. Z\ S.C^Z'iii^ti^tim.iC- 
N (R") - (R"B<^TJU+JUS«:ipr) 7*0. 

m. n. p. sc;q*i2-c*?)D 

*s 1 (cgaisost ( I ) vmstint^xa'tois.. lo 

(a«3S3} R'3ai:fR'*tife{C*saa^F--C*S*>. 
Xltthv:j^ay'^mfv$)K>, YAi±ieS: (IV) (^ 
Z\ Z\ RUZ'ifi^iC-N (CH.) --0*5) 

[it3}ai4] R". R", R^'. RafR'*iOi*^MT- 

f*o. R"ac;R*'*i-€-*i-e'nj43i:{c*iRji^-x«^N 

oy>ll^-t?*'3. R"SiyfR"*s*SRM?--C*»). R 
R". R". RyfR''5tU*jR)l^-C*f3. YAS±ia 

S(iv) cs:«. z\ z'. Rc;z'!iis^n^tiife£tc 

-N (R") - (R"tt(5iST;l/+JVS*^-r) r* 20 

0. m, n. p. RO'qAiEr&i) r^$*aSS-CA 

■5it5}as 1 KieigcDJC (n) -cssnsit^Xtt-e© 

fp. X«i^>«C.'^^y>llT•■C*^)> Y*s±ia^ (IV) 
(SC*. Z'. Z\ RUZ'tm(,C-N (CH,) -r* 
*) ■C*Sa*314CClBiS©{b^XB*©ffl. 

[11^7] i»^^i«ct,>i/5©i,>rnA>i9{ci2is 30 
[sf*^ 8 ] ais *>©i»j:£:&£6t?* o -c. tsb© 


«fBB2 00 0-2 3927 2 
4 

(a)gi«a 1 «c(r» 0 5 ©i>^*i3tP 1 mic^mt^x 

[000 1] 
[0002] 

CSe*D«?JfiJ ffissijt h©^^rtK*ji>t:st{c;xt>-c# 
s©^i»d5:>^)i7c^-c* 0 . ffliart©a t ^^©ffi^s 
^3^>«sa^i«l{cie^l/r. sa®©«Kifi9^-¥' 

■r-57';-©ffiiS-/:*-> (ii^tJMMK/HilTT* 
a) ©4ffiW(9:ai«:-Pi»-cfc. a<j©$ll^*i*S. # 
tc. lfflia?E©--3-c**r!j<h-i/:^«c«SIS-f:t>*s 

©«Ai5©»fiS*iSjiOri,>«.«:i'©a^t>*S. 

[ 0 0 0 3 1 ismiosm-<t>ims.ti>fc)i> 

CC. SIS-(:*->^1#^a5«:}f!Sbrii($?:ffJfiSL, Iff* 

TSQ (Reyes, 3.C., et al-.B-iol. Res., 27, 49. 19 
94) , Zinquin ethyl ester (Tsuda, M. et a1., Neuro 
sci., 17 , 6678, 1997). Dansylannnoethylcyclen (Koi 
ke, T. et al., 3. Am.Chem. Soc., 118, 12686, 199 
6). Navport Creen (Molecular Probey:©*i'D i^-C* 
"Handbook of Fluorescent Probes and Research Qie 
micals" 6th Edition by Richard P. Hauqland pp. 531- 
540)nci-*iSlffl<tSnri,>S. 

[0004] 

C{fc4] 


(4) 


1$H2 00 0-2 39 27 2 


H3CO 



HOOC 




SO2 Dansylamlnoethyl- 


cyden 


\sjP>N ^-^^ 


NH HN 


0=C Newport Green 



[0 00 5] TSQ. Zinquin. XttDan 

syl ami noethyl cyd en^ ffl << » /cS'JSc'C (J , 

:!|i367rni. 368nin. RC/323nm'?^S. ) . Ctl^CDSIS 

x^, 17, PP.S84-S9S, 1998) . i£A:. ai^o^ccMgia 

{C. Dansyl ami noethyl cvc^en^ia^S^«:S^II*^?^^^'S 

Hart t> b < tJffliaK^c i' «:*5W Ji^sttnc e<o 

^rWLTteO (Se® • MS! • , 42, pp.i 

71-176. 1997) . T S Q«S§jg14*«iSt>/c«){Ctfflia±^ 

riiS. Na^port Creen«Sai[S01)Sa7fe-CifJS?:tf>5: 
[0006] 


SLttmsm^y'o- zftL rfijffl pTfil&l b^x«*© 
* 5 msm^y a - i u r«ffl oite^cft^srse^-r 

[0007] 

[iSS«:l!???itS/cis{)©*S] *^BJt6«±iB©Sja 

( I ) x« (II) vmi*mt^ifisi&-{t>mb 

URmLfc. tfc, C©^k^^*SM«3t7'a-:ri 

Lrffll>.2.<t. ifiliai^*^?l**acrci^c<. ttc. 

«:<fc^m7fe^©^ib*i/h$<. 4(*i^©ffiiS'f;i->4 

ffia>-cjEit*oiifffligK:ais-c* s c i imu i/fc. * 
S?9«ch6©*Dm«:S«:Lr^fiS$nfct©T*S. 
[0008] f iSto-^. TiS©-fl3SC ( I ) 

Xtt (II) : 
so [{b5] 


(5) 



(I) 


Ca(l) R*. R\ R\ R'. R\ l&ZfRHt^ 
iSS7JU+JWS^:^L/ : R'Si>'R"»-en-enJti«:* 

(II) R". R". R". R»\ R". ac;R"« 
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(II) 


H 

R'^ R'^ R^** R^ 

0:R". R". R". Sc;R"B*n-e*a!43iK:*Sg 
Mi^X«16STJl'+Jl/S«:wO : 2S ( I ) SC« (ii) 
cfi. Y«TS©S(III) «:t»l/ (V) : 

me) 


(CH2)p- 

/ 


(CHz), 


/ 


(III) 


--(CH2)„ 
(IV) 


/ 

I? 

\ 


(CH2)p 


\ 

(9"2)n 


/ 
-(CMj)„ 


(V) 


z'. z'. z', RyfZM*-en-en!4£«:-N 8sx«i^L<«2<it(±©7K^s-cg}fe?n?cffiiSrju 


(R'^) -. -0-. xtt-s-^^-r*i. z\ z'. 

Z\ SDfZ'<D^%Oii>«c<ifclo«-N (R") - 
-{CH2),-N(R*^)(R*^) 


+;l'B4iSL:m. n. p, q. Rt/Tit-^h-?h&^ 
S (VI) : -N (R») (R") 

R"Rc^R"«-en-en5fei:K:TiB05S; (vii) 

30 (x) : 

Ut7] 

(VII) 


.(CH2),-N{R*^-(CH2)rN(R*)(R**) 


(VIII) 


-(CH2),-N(R^HCH2)rN(R^MCH2)„-N(R*^)(R**) (iX) 


•(CH2),-N(R*»)KCH2)rN(R**)-(CH2)„-N(R^-(CH2)v-N(R*^)(R^ (X) 


[Sf. R". R". R". R". so'R"tt-en^n 

JiatK^IRJS^. fi«rJU+iUS. lSL<B2iifeLh 
®T 5 yS-CgfeSn/ci6,aTJU+;l'S (SET 5 -/gtt 


^b: s. t. u. Rofvtt-e-n-enjfcs«:2XB3© 

50 [0009] ±ffi«W®»* l/l>SI»KJ:ntf. 


BEST AVAILABLE COPY 


9 

R'i)^^n^tiiAtL(iC^%l^fX^t^^ D y>^.i-v^ 
R'S?:>'R'5l^^*^ll^'C*9. Yd5±fS^ (IV) 

(S*. z\ z\ so'ZMi-s-n-enifcicc-N (r 
( I ) -c^^n-s^b^^jX^-ecDS : 

(b) R\ R\ R\ SiyfR**i*Sia^-C*9, R'S 

^R'7!)ii«>«:7fcSjl^rA^^\ X«ifc«:MDy> 

(IV) z\ z\ Ra^z'*5^ttc-N (CH,) 

-^D. n. p. RO*a5&^2r*S) rSSIiSS 

(c) R*\ R'\ R*\ RO'R"3&5*fRS^='r*«3. R 

^^•9. R*'SafR^'*57KSM-?''C^O. R*\ R*\ 
R'\ Sc;R'^35i*mM^'C*0. Y)&5±f2S(lv) 

(S;*. z\ z^ :Ra'Z'^5^n^nj*S:«:-N (r 
n. p. ;&o'q?&52r*-s3 T'Ssnss-c^-ss; (I 

(d) R^\ R^\ R^\ mjR^'t^imm-'Qm. r 
^^-mR^'t^t^^imm^xhhts^. x«<^:fecc>'^p 
y>ii^-c*o. Y;j)i±fBs: (IV) (s:ii3. z\ z\ 

RO*Z';??5d±cc-N (CH,) -"C^D. m. n. p. R 

[0010] ^fJ(DiI,'#.;5^e>«. J: »3 . ±iS^ 

( I ) ^L<»5S (II) rasnsft^xii-enip© 

^ (II) Ta$ns{t^xti-ene.tD^<i:ffiis>f:*-> 
tc<fc9. ffiiS'Y:^>otJS:fr^'C*or. ±ifis; ( i ) 

gb<t3:S; (11) r^3n-S{b^!B5X«^ti60lS*S 

ffi-C*-3X. TifiOXfi : (a)±iBS: ( I ) St^ < «S 

(II) XW^^f\l>Vc^m5L\X^^h<^^t,Wl^A'^^^t 

^ (I ) gL< tis (n) ra$n^{t^^B?x«^n6 

[0 0 1 1 ] 

<«^s:i-4ii(Diiii »m 3^ts, yst^^h 

S, n-7*Pb';i/S. -fv:^Dt";uS. i/i?qyae;u 


(6) ^^200 0-2 39 27 2 

10 

t e r t -:f9)\^M. iyiPUy'Q)i}U^^)im. n-^ 

[00 1 2] S (I) cD{b^«:4al^r. R\ R\ R 
\ RZJ^R'i)^A^^m^V$>*). R'SCXR"*5*lgjS^r 
R'RO'R'7&i^h^n!*SK:7jc^i^^=-X{3:^>ner' 
10 ^mi'V^^Ctifi^tLl.^f)^ R'RUR'i3^th(tC7i(i 
^J1^-C*-5A^. X«R'Rc;R'3!>ii<>«:May>iiii 

[0 0 13)S(II) <D^t^tCi$l>X. R'\ R'\ 
R*\ R^R^*f)^7mM.l-V$>^. R^'RCXR^'^i*^ 
ll-f-C^>0. R'\ R'\ R'\ RUR'*^^7i^mM^V 
R>'RO'R^*AS-^n-eh&&CC7^:SMi^X«^^P 

tC7K^jlT-r^>^;5\ XtiR''Rc;^R**3^^^<i:t>«:^^py 

20 [0014] Y*i7j^TS<!: tT{i. ±iE©^ (ill) ^5: 

t^L (V) <Di.^rtif)^o^vm^ti6mi^o:>!;v^>m 
mo:>m\ ^ (VI) vm^ti^m^mi^^hcti)^^^ 
z\ z\ z\ Ro'znj-en^titti^-N (r 

30 Z'. Z\ RUfZ*<D^%OiJ>^c<ifclott-N (R 
-^^-To Z\ Z\ Z\ RXJZ'<D^%(D2)^Xk. 
;Oi-N (R*M -r^^ii^CCtJ, R'^Mm-X^Wi^ 
->X\i>X^i.\.K Z\ Z\ Z\ Rt> 

Z':«)5jteiCC-N (R'") - {R'^ti^r)\^^)imXh 

^) x$>^m^i)mtu\ Rbiuimrji^^jvmx 

[0 0 15] R'^fj^mtr z ymxss^$tifci&&r)\^ 

T;i/=^;uScD^^tc i (HOT 5 -^S^WL/rt^-sta^^&i 
< {tmtj:6 2 m(07)i^)imvmik^hxi.^x 


11 

[00 16] K'\ Rl^R''ifi7rkt 

(CH,) -■C4)5C<i:7!>i$^>(CS?$LC^ 

[ 0 0 1 7 ] ^ ( I ) (11) vm$tii>^nm(D 
rt^. mm^tbxict. mtf. sets. ss^. 

L/Tta. tW^M.^. ^U-i^Aig. ;?7;bV'i7Aa, V 

i^^s^-i^Aa^c^o^ss. T^^-'i/Aa, 20 
[ 0 0 1 8 ] s; ( I > (II) rg^n-s^^BjcD 


^2000-2 3927 2 
12 

(toffisos^, "^-fe^tt^cir&i. i^rnt>*«iB(D 

[0019] i^mmit^m(omm\t^(omiim 
TiacDx+^AtcTn-r, ^/c. immmoy^mK 

\t. c©;^+-A(cEKO/cl!BS:&ffi)&sj:0P*ffl*^r3:a 

x.^c<?:tcj:-:>r. S (I ) X«S (II) r^^n'E)* 
Tie(D:^=^-Atl3«:ia«sn/c{b^2Saf3«ort?, s 

Vnth., 58. 86, 1979&CiBtS?tlT*J »3 . it-^lX 1 
2. SC;i3«3. Chem. Soc. (Lond.). 3982, 1955(ClBi8 
?tirCii>o ^/c. {t^l6. 17. SCJfl8«Proc. Indi 
an Acad. Sci. Sect. A, 57, 280, 1963CCiBtg3nT*5 
0. ft^!ai4Safl9JiJ. Biol. Chem.. 264, 8171, 198 
9^iS4g$nr4(jO. 'fb^®l22«Ber.Dtsch. Chem. Ce 
S.. 46. 1931-1943, ISlSCCgffiK Shr C^S. 

[002 0] 

[^t8] 


13 


C8) 




Ts 


H CHa 9H3 

^N-^ (^^'^ 

H-N N-H ^HjC-N N-CH3 ^"'^"l* ^\^^ 

6 6 6 

Br 

7 8 9 

[0 02 1 ] C^k9l 


(9) 1$ra2 000-2 39 27 2 

15 16 


COOH 
OH 


lOtXfiH 11:XsH 
15: XsCI IS: XM 


O 

10:X=H 11:X»H 12:XbH 

1&:X=a 16:Xsa 17:XeCI 


13:XaH 14:)UH 

1B:Xsa 19:XsCI 

[0 02 2] *20* [fbl 0] 
Hfi-H N-CH, 


OR 



"O^^^OR 
(RstBuMtaS}-) 


14:XsH 



[002 3] 


[{tl 1] 



CHa 


H3C-N N-CH3 
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[ 0 0 2 4 ] a; ( I ) (id vm^n^^^mo 

[002 5] *^H^(0M&«*:/n-:/O«ffl:&ffi«!RF 
( I ) RO'^ (II) r^^ti^^L^afeo'Cc-^n^^S 

^2dRi:;2UJ. -5-n^nHlfiiSg*5495nmRCf505nm. 


4>j:tn Fa^t*. wmi i^mmmi. ^mmu^o 

[0026] 

N->'x::^;Ut^X^y-;l/T ^ >(4) 15.3 g (84.4 nmol) 
^SrlOO m\(0\^')V^y^mm\jfdmK. 70 mlODt*»;2^ 
>tC^^U/cp-h;Ux>;^;l/;^::i;l/^uy K 33. 9q (17 

7K?ftT'C2B*raii»L. SC6?Sk:200 fnlO*% 

(5) 37.5 q^f#/Cp ilgSlfeilftc 1R$90.8%. 
^H-IMl (3QCU1Z, CDClj) :6*2.42 (s, 6H) . 3.56 (t, 4 
H, 3=6.0HZ), 4.10 (t,4H, 3=6.0Hz), 6.49 (d, 2H, 3= 
8.1H2), 6.74 Ct, IH. 3=7. 3H2), 7.15 (m. 2H), 7.27 
(d. 4H, 3=8.2HZ). 7.70 (d. 4H. 3=8.2Hz)M5(FAB): 49 
0(Kr +1) 

m.p.:89'C (i^X^JVX— f 

[0 02 7 ] <b^(3) 41.3 q (67.8 rrmol)^ 300 ml 

l^yXXfXfZitXWkb. 120 ml©jte*i^> ^Jl'^^l'A 
r 5 K«:S)gl//db^ft(5) 36.5 q (74.6 irmol)S:1.5 


19 

(6) 29.9t3^?i/Co a&H*o iR^ 62.1^ 

*hM«R OOOMiz, CDGj):^ 2.44 (s, 9H), 3.22 (m, 4 

H) , 3.31 (m. 4H). 3.39(t,4H. J=5.0Hz). 3.75 (t, 4H, 
3=5. 0H2), 6.79-6.74 (m. 3H), 7.23 (m, 1H),7.32 10 

(d, 2H, 3=:8.4Hz). 7.33 (d, 4H, 3=8. IHz). 7.68 (d, 
4H, 3=8. IHz), 7.69 (d. 2H, 3=8. 4Hz) 
MS(FAB): 711(Nr +1) 

Anal. Calcd for Cj,H„N,0bS3 : C, 59.13; H, 5.95; 
N, 7.88. Found : C, 58.57; H. 5.84; N. 7.88. 
ni.p.l78°C C>^-/-JU) 

[0 02 8] tffl*K ^Ci/c{t^!BJ(6) 28.3 q (39.8 rnmo 

I) ^^*n-7'^y-;U900 mlCCjjnx. i^l^T :^ h 'J '5 A 
40 fl (1.74 moD^rjmx., th'J 'i;Ajt*^rgx.^>*-CS 

SSL/c. mUl^T^^mk. mc AQ q (I.74 mol)©:^ h 20 

^L/d^tc. 2[^SSr}fil±10/Co 2NfeByi=^:t^x^;l/X 
-f-^UfiJt^U/d^K:. 7ki^{t:fHf':7A^mTT>»U 

^7kri5fe^L/m ^S:^»;'i?A-c?atiL/c. 

it^m 6.60q4{i/Co *8fe^^;k iR 

$66.8%. 

*H-NMR (30CWHZ, CDaj):^ 2.63 (t, 4H, 3=4. 8Hz), 30 
2.77-2.84 (m, 8H) , 3.38(t, 4H, 3=5. OHz), 6.82 (t, 
IH, 3=7. 3Hz). 6.98 (d, 2H, 3=8.im), 7.23 (m, 2H) 
MS(FAB): 249(M^+1) 
[0 02 9 ] it^m 5.00 q (20.2 mnol ) ^ 3? ^ - 
;U 300 mlJC^^^L. 375fi *;UA7;t"f b Fg?S 50 ml 
4:m?L. iKl^r2xr-/*^{kli^S:^h';'5A 13.4 q 

(213 mDoD^^^b'T'ojnx/co ^S'C20$rBiii}$u/c 

L/C. fi{b^^l/>S^0.5N*K{tit h'j-jA-Cgti^L 

/eg. 2NisKrflSfflo/c. 2t$imm(^imitt\-voA 

jSL/Co S{b^^U>^MEET§5feL. ffl{b^(8)* 
^/C. T;U5:f*^A&Cj:0fflSL, {b^S5(8) 1.53q 
^'f^/Co IR^26.1^ 

*H"I*« (300KHZ, CDCl,):^ 2.25 (s. 3H). 2.31 (s. 6 
H), 2.53 (m, 8H), 2.80(t. 4H. 3=5. 9H2). 3.51 (t. 4 
H. 3=5. 9H2), 6.63 (ra. 3H), 7.19 (dd, 2H, 3=7.2. 8. 50 
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8H2) 

K5(EI): 2900*^) 

[0030] {b^(8) 501 mq (1.73 innol)^i^t+1/ 
> 20 mli* 10 rnltC;g«?0/cS?g«:. 5Wkm.itiJ U 
A*^?g^0.38 m\m^fc. *?ftT. 105 ml (2.04 

ninol)^i^:^*^1/> 8 ml KliBJg L//c^^ 2 K5FPfl;{pt:f 

iU^iy>m^Q.5H^mittVV'^^Xmi^Lfcik. 2N 

S^rffltiio/c. 2NSgyi^i^x^^ux-rji.rsti^L 
/cfs. *S^b:^^';•!^A«mrT;^:<7Vt4K:u. fifb 

i^Ltc^. ^mtj^joAxm^uc. mu^iy>i:m 

ES*L, {b^(9) 572mq^S/c, K&t^)l. 4X^8 

9.65^ 

*K-hWR (30ayHz, CDClj):^2.17-2.23 (m. 8H). 2.43 
(s, 3H), 2.44 (s. 6H),2.69 (t, 4H, 3=6. OHz), 3.39 
(t, 4H, 3=6. OHz). 6.44 (d. 2H, 3=9. 2Hz), 7.17 (d. 
2H, 3=^.2Hz) 

K5(Er): 368, 370 (1:1) (M^) 
[0 03 1 ] {b^(9) 299 mq (0.81 iTinol)^Si*2-^ 

h5b Fo7^> 20miK:ljD;t. T;i/3>T?fift 
g5R->f y^>^>JS*r-150'C$r?$-^U. 1.64Nter 
t-:/5^;l/t;^'^An-^>:$?>;®-S?2.85 ml 4lHIX./c. TL 
CCmWrn^^VmOfcik. {b^(14) 719 mq a.58 
mmol) ^25 mlOr h^t FP7 7>tCgPL/c^^ 

ii>b-rojDx./c. -iso'cximm^Ltcm. sjea^ 

>io mi©ii^ffi^»nx/cf§oc. ^^'SEaiu/c. 
Slii{C2NKS 10 mi^m, s^urm-cmBiaff 

O/c. ^S?§«^i^x^;Ux--rJl."C«fe^L/cfS. *S 

{b:^F';^A4})D^rr;i/*'JttccL. sa'*Ji4i^x 
^;Ux-f';U"Ci5fe*L/c. 2NSK. 2M*Kfb:^ h U'^A 

^mi>x^H^7--m:mBb. *ftHurt/c@»*ffiaxi/ 
r«a{b^«j(20)^fS/c. :^^^7^i/;u*^AK:<fcOIBli 

it^QO-) 90.7 mq4^/c. iR^22.4 

*H-M« (30avHz. CMSa<t+P,0):^ 2.16 (s, 3H), 2.61 
(m, lOH), 2.85 (m. 4H) , 2.99 (m, 4H) , 3.72 (m. 4 

H), 6.28 (d, 2H, 3=2. OHz), 6.37 (dd, 2H, 3=2.0,9.3 

Hz), 6.87 (d, 2H, 3=8. 8Hz), 7.04 (d, 2H, 3=9. 3Hz), 
7.27 (d. 2H, 3=8. 6Hz) 

N5(FAB): 501(Wr+l) 

m.p.:189'C 

[003 2] {b^(9) 300 roq (0.81 rmol)«:ift7k2-.y 

mM-^v^y'^ym^x-i5o'Ctx}%Pb. i.54n t- 

:/^;l/';^':?An-^>^>;^ 2.50 ml^tax/c. TLC 
m*40rg*«:ilSb/ca. {b^«5(19) 500 mq (0.95 
timol) 4:10 mlOf-h-^t KD^-S'VtCffilgL/cgffi*: 


(12) 
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tvmbfc. Slt-fg«c;^<20 mUT^h^t Ka77> lO 

if^-Jl/ (5:1) -caaiOfc. Wa®«:^«^S*rj5fe 

{b^ig5(2i)%ff/c. f 7=->;i'*7A{cj;»)fflKU. 
<t^!Bj(2l)4?5/c. »feBflc. iR*l.2x, 10 
'H-M« (30GKHZ, C0!iGD):5 2.26 (s, 3H), 2.66-2.69 
Cm, 4H), 2.68 (s, 6H), 2. 85-2. 93 (m, 4H), 3.09 (m. 
4H), 3.79 (in, 4H). 6.54 (s, 2H), 6.96 (d, 2H, 3=8. 
8H2), 7.29 (S, 2H), 7.31 (d, 2H, 3=8.8H2) 
f6(FAB) 569, 571, 573 (ft +1) 
in.p.:230*C 

[ 0 0 3 3 ] F!i2 : ffiia-r*>«:*fr-5a»?tt 
:^>icMti,&Vimwmofc. a«7©^)i-rt> (s 

itMXtJS nW) ^Sr^tJlOO tiM HEPES (pH 7.5)tffC5yM© 20 

{t^^20X«21'SrJDx. m^t^g^iiJ^Lfc, {t^20 
«COt,»r«a)JgjgS 495 nm. ^Ttig^S 515 mtb. 
^21«:-31>-C«ffleje?g SOS ran. ^3^!^^ 525 nini 

*iSI3®{b^!g5*5ffiiS-f*>K:S*U-rgis5TS 

[ 0 0 3 4 3 «II3 : ffi^36:^o--?'o<ftffijffig 
SI8S3t'?"a-:^il/rfiE*Dnri,iSN»iport Green (H 
andbook of FluorescentProbes and Research Chenrical 
s, 6th Edition by Richard P. Hauqiand, pp.S31-S40) 

<r©i§S©#i8-f ^ > (lOaM^T) «:^tfl00 nM HEPE 
S (pH 7.5)tt>K5MMO{b^2a {b^!a21. XttNanpor 
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t Creenimi. ^?aS*8'JSbfc. •fb^!ft20«:ot,> 
Xitm^i&S. 495 nra. milciSS 515 nmiU. ■fb^21 
«C-3t,»-C«jaJSiKg SOS nm, Mjfejj^S 525 tw4 U, Ne 
«port CreenCCOl»-C«il)jajgS 505 nm. M^ttSg 530 

Oi*©M3l£^S*l iL-C. S^'f;^>«raix./c<i: 
#©mil&?»S«:»fii-c^i^l/fcfc©r*s. Cimm^^ 
mhififjiii'jv:. *^Bj<D^t^f5«, S»ffii8m3fe:^a 
-7'iL/rffll,»6*atl»5NQ«port CreentCtb'^r, B 

[ 0 0 3 5 ] tai4 : l§IS«3t7'n-7'©m5fe®S 
{b^ia2QS0^2i«:-3i,>r, m&^t>iSt&tWtm.t 

tV) €:$tflOO tiM CAPS (pH 10.0)it'{C5MM©^b^2 

{C-:>i,»-CBSlSjRg49S nm. ^ifeigg 515 nm4 b, it 
^21{COlir«a|aj^g 505 ran, M^^m 525 nmi 

ur^;^'-i* hJi/iSMu/c. ilill*lil4&of5{C/T^ 
ir. Wb^!B)i«>!iSS'f*>©iSg«:tfi?¥u-cM5t?Sa 

tfi±nL. it^icm LX 1 ^s)y±®£SiS * 

©*SS«, *S??©^b^d5ffii8i 1 : 1 ©m^rffJfiS 
[0ffl©IS#'iClftBJ] 

[01] *SIB©ffif8m5e7'a-7' (^b^!8)20) 

[S2 ] :^^?a©ffii8«5fc7"n-:7' ({b^2i) 

CS3] *^??©ffiJ6M^fe7'n-y ({b^iBj20Rc;2 
1) (omm&^Wft^<omsm^-y^a-:f (Newport 

Green) itbl^L-AiiSS^r^-rST^-S. 

(04] *i%??©ffi^m7fe7-CJ - 7- {{b^Sl20) ©m 

m 5 ] *SB«©ffiiS^7fe7-D - 7- (ib^i^zi) ©a 
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F 5^ - A (#^) 2G042 AAOl BOl CAlO CBIO 0^Q6 

DM8 FA06 FAll 
2C045 AA24 AA25 BB25 BB60 CBOl 

DB12 FAll FB07 FB12 QCIS 
2Q0SA AA08 AB07 CAlO EA03 EA06 

GA04 CB04 CBOS 
4C063 AAOl BB06 CC59 CC67 (X79 

DOA7 DD79 EElO 
4H048 AADl AA03 AB92 VA67 VBIO 


